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aoant is - 3 expr^s a « i= n ^ « UC tor -h* 

call wrsssmq til* p&thc9*ii.c wnaitwe. t ni $ , asfi f 

«xprMsior. r.* pall^v* -rasa ^* r r^;n: v K «r 

sncul- x>e liaise s V prft««nca of an ^i=y MMC.atto 

wit.* ^he =af»CiSoni= s^srt, suca a© an WW 4^; *>;lxr signal 
idsTvti^yx^ r^^Wnic stats tn ord«r to avoia 



tion ay ts.rtT«t^~ rac;^^, 



vector to 3 
pasfcocenic ccnditicn. 

In ore sT&actStasm: of slus araoa, s reKsui^t 

retrovirus <?r«tera»ly. j^t * n^s s *r-y. * rsc^i^t; 



MLV r^rrovirusj eorriiss - vector 



recsp^or prcisotsrsl , wfiic£i will 



ranscrzpttanaily 



**xi* »iv in rapidly p»l^«r«UK, cslls such « 
tsiBora, t^is nanrs«r raisidiy repli^t^-g yw™. 

Conuui capacl. of ac-va-^? trwscnptiiar (ron 

taws* praaoa&rs, ars praf^ern-aUy fflV ^ 

In a sscsrifi «5sbodimen , c . t^a produ^A-g tr*a 

-Vtotoxre is vmaer octroi ;f * tiisra-raciiic 

prossatsr wftsr« tns tissue sDaciiciiy corresponds to shs 
*r\*±r if tii* tsacr. Sinca xzi* viral v«-- 3r srar*ran- 
"*4llv intatrrairaws irto t:r.e crane 3; waUs^ting csl„3 
t for -axaiap;^, rscrxai *iv«r s&lls are ^e- reslicsti c 

mcific-t- v^ra: .nwraca.-., r^pl^r^n 3M t-s^s- 
^pscii,- tracer ip-cn^l recfuU-^rt . .sa* ^ ?r«far & ^t:^l 
kiliir^ t^ser s^ia^, Addisiorail^, av«r^-s p «ciiic: csmci 
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only ^ call nyp** sac^,^ acia ^ rA . ia , n ^ 

axasp-* atcva, zcafl^ad prKsow alasum^ ^ re -urict icnai 
only *n rapidlv c,vi4ing Uvar oil*). Transcriatwnal 
; eomtrrl aia**;** *ay a ^ ^ aaplifisd to uscreasa th« 
st:r»;Fia$ncy a* Cf?II~typ« scficiii^-v, 

rftasa transcriptional prose t ar enhaiwar a.eanMrca 
^ ^ a*eaa«arily b« pr«*ant art intarnal arowotar 

{lyiacsr reevaan the vxral LSSs) but say ba aad«« 
* replace the transcriptions! control a levant* m tjis v— ai 
LSKs wtisa A rs :siuuasalvas transcritt^al prciaewa suctj 
t&at rand^i^n-sp^cific tr&Bssxi.ptian*:. axprasa;.*** will 
occur ci^ctly from the acd^ed v^al r r p, \ a _ hiS 0aj ** 
eithar the condition i N sr Tsaxsjaai ftxpraag^n aea^ to 

ba isi^icfcad in nwarovjxal packaging cell li^es ^ <g , , bv 
■Utariag growth -^d-t^ons. supplying MC M«ri 
transraguia^rs of axprassion or usi*g t&* apprapriar* 
>a*ll I ins as a parang for a packaging Una) , or the LT2 
acdiiiaatiaft is laa-ed C3 taa 3' L?H US ration, tc oforai^ 
aaxinal recoattusant virsl titraa. the latter cas« 

after sna rour.a ^faction, i^agrai^n, the. ;< LTR ^ is , 
new also tua LTK giving ths daair^ tlsaua-sp^-.ill 

■express ler> . 

Ift a ~^rd aiatwdiaemt;, th® prov-rai vector 
construct 4.s aiailariy activate our «cprass« a prated 
valcn r.at; itself oytarsoxic , ana whica prsc&asas witair, 
th* target -ells a cc?apotir:d ar a drug wxth little sr -c 
cytotoxicity iKts ana vhi=~ is cywexic (a "ccnditicnally 
lataal" gen^ profuse) . Scacirically ths pcovirai veccsr 
construct csrrias tha harpas siaplax v^rss thya^ns 
^a-ta^is ^HSVSX*! q-sne downatraan and undar tn<a 
transcriptional MKtrsl of M hiv prostata* (Wijisa ^ kno«ft 
M be transcr^pTi^nally stlanT: except ^nen aczivat^a oy 
Krr pretax, Sxprassiun 3f tu**a tsat ? en« croducr in 

Jsuaan alls iaiac-aa SIT and carry j^g t-a Brov^r^l 

vsctcr cens^ct causes mcraasad predu« l0 n of hsvt- 7. 
Tl« cells (aitaar ^ vjlSTJI » - v^j ar« 



woti/essos 



a arv^ &s Jf!;ov;r its ar.al^ja* ,flAt ( riA^ 

issvrs: ,but ^ ^ oa;!^- tM^~*^ k-jutaa* to ^lair 

poiya*™** general, ^aain* to ts« sp«clill 

d*str»cricn of calls s.<tjr«ss HSVTSt ±- wwscsn.j 
(•m Sorr S Il„ «t al , ^ saa . ^ „ ^ 3*- 757=, 

10 198ai Thc*» cells contains t^e racoas^nanr; v«c-jr aaa 
«xpr«asa-q HIV -at orot^n ^ra salscsi^y *Ul«-3 by th* 
pr«*«rsce of a see-isi- ^ os & tasaa irues. ;n addi.ticr: t 

tlw v*« OT tii 5 r ixv r «v pr^aun, response CSS ! CAR 
IS m pHMnet of the cas M ^«nc« ssna 

^cprwtn 1S supprssaed. ^cspn - presence or ts* 

=AR H^ittneas and th* rev protein. Sxaap.e 5 previa** an 

.litis trat ion 3t txs.xss taehrAqu^ 

fen ^ etigB ^ r>yT^»V ^ 

25 me kis As« :i/Xho I Jfragmam: was 

is-Q la-tecs from vector vOi'2 DMA , 

2. 0.5 Sett Xho I/Eas HI prows*** Srwyaem: 

was isclatjea frsss plasms pSKHL. 

3 - T - iS Q * 3 :I/acc r and ^5 a* 

-50 At;; ^ Act 1 rr^g&srst *ers ptir~f~&£ Sires ^JCTK, 

ligat:«d f transform * R « oactax^ *nd appropriate 
o»2YJ5« analysis* 
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I* Ths 4,S S' LTS and --.^a^r frsgn^ti vas 

isaUt** as in xto I/3aa 3* ftra^aam: fr=w v*cter 

Asa z:/3ajB 81 *raga*fit ffraa pfuiitt »+) fraqEmnt. 

3, T&e o.*> fcb grv prsaocar eleatem: was 
isai&tec froaj sS'KKL as an &p& i ; ^00 SI fracps&^t., 

4- SSVTS coding s*quene* and 

^rwscri?T:ieKal tuarainatioa seqsancas were isolaxsd as t.s 
Ida Sco Rtts&l 1 fragment fraai p-^CTK. 

S, The fragnents tztm I~4 vara ccsifciaeU, 
Ugat«d, crfcnsforaed ixza tsactaria, dsnss if ^ 

given atsucfjre vara id«ni;-fi«d by r&s~ricr£xos «nayne 
asftaJLysisi (pKT^:m«5i . 

S. Plasaic* prcrviSS iteo rfas construct*! by 
Un*ari=i*vy sxr/tHS wirh cla I; aixin$ vita 4 :.a to Cla » 
fraqswnt; caircaiauig tfc« bacterial lac XPm preparer, SV4C 
sarly pro^o^r, and TxS N«o r aartear. lining, 
tr™i eraimsf &&ct<*ria and select^ne for fcananycm 
resistance, clones with tis« inssrr ^ the inaisitad 
orientation v«« ids-t^isd by raatrictisn analysis. 



a; Placid sNHCSS was l-iwarisacl &y 
p^r"i.sl ^g&stisn vita ?ok I , sJm S' overhang ^Iled 
in with daoxynx:c*«ctidft tripnospfeat^s using Xianow 
SNA polysarasa, ana :Hrsd III l^nJcsrs irtssr^ec\ A*tsr 
rr*ns£oraiatiofi bact:*r3.*, a clone vitih a 3usd ZZZ 

lUlK&z inses-cs^ in SLV L'fcH Fok Z 3xHa j&g. 

idsn^ifiee by rss-nsti^rs sn^yai® analysis iptfiCSSFH? . 

b- Piasaud pascRSFH was iirssar — ssd vrsr. 



<= ^ XV sir J "I! :ir" prezat^r 

3 4} s; ana c *ars? sixsd, rc 

van***** fcact-ria ana SWB rj:. ot aKM-:"^ 

-anfirmad by r««r^«ica myx* atwiv.i.. 

ire» mh«-: *a. suuclcn*! *™ the to rv af p i amud 

-a^ari.*,. ct.cnss vitLi trie 

4 rfaa di ? «»t*d wits ^pa r.-Bam ^ and 

tat I,: J«aLTR/:*aa«r Hqa«w* g«i purify 

^ Tim 2.5 <a —.'sal I traqafirtt sant-iiur-q 
V* HSVTK mow, « 3lan . PTOiiM . ^ t ^ JV4C 
P ™=t; S r dr^-*g :W * r , B ?ry>2 , sss = ^ 

5. ^i^a, legated, used rraastora 

rftatrictics a nays* analyses. 

This vector ana sailar vectors rfr ,ich * C nt^ 
^ C1 ^ S w <a»xr VCR'* r««:t .„ ,, n ,ad. Q 

aaunc* o- J!ar.^ s i «rfn«r i4c ^t^-a-cn - 

occur. Jfovaver. ra- •xsr* 5 s:o> ! Lf , ^ n acxa21 , ff CJJ _ 



Car; at: - 



isolated fr^s vacror DH\, 



w>mmm 



6€ 



wcmmmmm 



Th» 0.6 ^J3 Xfto I/Eco Rl HIV proao-car 
fragtasn-c was .UcUtsd £r<3J& piasssid pSKHL. 

•5, Tbs* HIT rav raapqnsive KSVTK ( ERTK ) was 
consTsruccad in ths I lowing asnn&ri 
i a) The HSVTE was suhsicnsd as a 1.3 

lefc HlnC II/Fvu 11 tragsant iR t3 tij* Eco jrv site C £ 

b) Ttts 1.3 icb Kpn I /Hired I~l fraqMxyc 
which cantata tine CHS /CAS alaauants frcw HIV anv was 
repaired and biusre-^nd lighted inxz tiia S^a l site ,f 
v*ctor 13 OB [pCBS/CAR s >/-]}. -OS ia a aadiJtied 
131 j 0 placid containing the a«ditioa*i 
r*»triircian as fee pcc3l with aft Na« I sit* 

instead of ths 3X3 0 Xbc I si™$. 

■~) Tha 3.6 kn Bsssh ii/Sc* HI *raga«nt 
containing vacrcar and HSVTK polyadenylatioti signals 

d) Tbe i.a kia Baa* KI/BssH II cas/c&R 
fra^ssent was isolated frcsi pC&s/CA&!>* . 

«> The l,r Sco Ri/Ban HI ceding aaq^encs 
fracjsssTit was isolated from pTKdeitaA. 

appropriate racsjRfcmafJts acrsanad by rsst^ction 
vinxpam ana,.XY«.is . 

4> Rsv-raapanaiva jesvtk WS8 i.3olat*rf as a 3.6 
kh Sea ax/cia X fragsisnt. 

5. i, Z and 4 were ligat&a and appropriate 
raeenaainantys identified by rastrr^crion ansyae analyses, 

s * ^sisa£ra.ssion of and an^^t. g^r^sla- 

v»sc"u-rs ...timet ?l-;;rur-* it] . 

These actors sra as pseuso-KiY ta -csss- 

activat-* tat— 4e»«ndsr.v HSVTK vectors. 

i. Tfca His" expression vsccor pSaaHis was 
lin*aris«d vita Eas HI and rr satsd vitr. calf istssni-ai 



« 3i S ^ iiU ,*nd t.i«± 34 ; x^p 34s Al iaair** saque-v;* ~* *r: 

t&z was isolated. 

vara -cat*i as*c ^ tr^fora S4«erw, a-* 

cier.M -aw tat x.t sot- snatar:^ i«epr«oi^ or 
fea »ar.*L-sans«* t*s; cy 
s&syE®- analysis . 

Tfcase CMSteuciy w * ua«d to wiaraw 
iKfesricus rac™iriaM vae^r parties m ^trurcrtiaa 
^tn i P«*^W= Ixre sacs ^ ^ a« S cr.J3«d 

a*sv*. rh* se v«^ 5rs i« ^r,et;^_iy staoi* and rasuat 
S a^crtaole pravurai structxra as : uaa«4 cv Sautharr. rlct 
mjuysis as r&8*r.::t:ioMrz^a~4ice*^aa MSC s:c -NA rrax 
individual clones of inratt^ ol0a ^ 
.iad art>v;rti*e* oS the sjcp«ct:ed siss, , 

Til* &ic lexical prossr? jl&s of tiias* ratxovira ' 
wctora sra dweriiwsd A«ranu*tar rt* HT7 ^ 

3*®US« PAH? Cells. SS^'s* f <-*>4 *. f js • 

s^cLones -.trs aatuwd , TH 1-3; WttiJft express k *rv tar. 
TU«a* calls ^ tfcus an ^psr^ental ucds: f 0r div irfac- 
=i3n. ts« vac^rs sr/iraa, kt"ih*;,<so a = MEKi^rr^ 
«is».qu«rt:l 7 latrooucad by action at: ti^' t«I 
axpraastrur ^11 -j^ ss „ ^ mLK vmnz M _ linB 

laecajw tat;. Csll viajcilitv was than danerainad .r, 
various ^o^c&ntratians or ths i-fSVT^-s^ci**^ ; .. ti: ^ 3X ,^ 
■^ru^. actiovir fACVi . Th& 24 srti r^sarts^ ^tsr* as 

MMn>te : ' ^ earantal sar.zainins tha vector 

teat lacJtz-q ts? ^cn-sr^^tBccfid ^o^i s r. c -eu nc 
«i=«wo^ t^ic^y hv act.- « c^r^t:cM t^t^a 



lacking vector 



-/rstG^ic Hcwavar, -si; i lr .* B whjlCa ^sr^^ HIT ^t zh« 



ef*ac-iv«iv <ill^d cy ACY ♦ This is -j—e :J ^rvir^ 
d»gr-««« fur tr^s® vectors r«s<ca4. T^esss .jwiica^ 

■?&at KIV- l^f ectad :a:: 3 wi^i fc* fciHe4 lit ths prassr.ca 3£ 
AC7 and ' ,, pcr&rstu,a,t;^Js:* , vectors, 

In an analogous A^cperia&r,*; , vactiors KTVlliAX and 
£5"TH5 to war* ^trceucsd by in: acts, an istc ^uxan T-ca-i:. 
and sonecvcs c&;: Ixjs** Sup n, I-iLoO and c«x«*. 
suesftqajm-uxy, thss^ oeUs ware isjCectad .fvsii tat his or 

i«rerai^«d at varices can c^n trance ar rha AC? 

3 vector <rapena«irc mars™ ^ FIAL- toxicity aectirs in tA« 
3OT * iSM 317 to *-* -.Bexeassd &n adcu^-ma-. t*n- tc 
^"^^ ^ j?r«*nt. rhJU iadlcatias that: 

altftauafc yiar* is a bJissIin* HSVTR eaprasaian irs all sur 
:^60 calls, flxprajsaion is evro srrsat^r tr« ?res*nea of 
KW tat- 
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HL60 



US 3" 



Sap TI 



KTYIBSNao 



50 



0,5 



assav , 



Sia^arly, sxv inhesion of ir-asai* r-caU HS 
"v- FtAU snow a fivefold preferential uaniJbitiOK {tnrauaii 
call viliinty; of rilv acrcion. Cultures v«r« tirst 

Viral super^a^ants vers ti-£rad usirtq t^e Hrv 

as sescrxLed i~ s&e~icn r/. 

the «^se C3S" ar> 

tjfersa pradsiot, rav, £c 
?ro-P, ^ar. 1., Acad . 5ci . 



q&rs-e say sea stadia svan ^ore 
inciuciisg ci*-*et»n<y sienuants isi ^« 

opci^l activity (Rossn ®ns &1. , 



and rsv-res socks 



ssc"v*a seas casss 



trans .atib^l.tv saxprar^as of ^ ]8p ^3*, 



r«gw.lat^cm <sr vector <ren* 
^ Titian, atultiiaruati^ q* t a«se 
s-w^Rcaa i ray-r«s?tn:«iv« "aiS CAR twreacea- 

"Ti\R alronts tor HT" caju^ii result ^ «ven ^r*itsr 
3B«ci£ic:?:v. It: be .etao t^a~ tir.a kx.na ai sona-.- 



product; ir. -ei.s la** be ac»^ev«%d 4 »ticj etnsr \ x~al 

v*st:3r= wisb. a shorter tara *f?:sct. wenrv.^s 
"« rt ^ s - 5uca factors ar« saaabia ^rfici^rstly lif!t «iM 

p&rxsd 3f ersa * sa^tsia T ^ slays * .acntb sc. 

This p^rxcci cf traa snouid b* st^r^i**:* a; ijh killing 
of chills winca *r>» xnf&sczed bv hp? «na zha 

rec=anta^nar-c virus Uadine to ST7 dayman t acxivaxisut s£ 
*xprTOici at a carrxsd by tb« ra^oabinant vxrus, 

Tbis 9 are expression vcuid than -i.aw anv.rsis, or *n 
;.n»et.v« precursor ifttta an Activa , larnsui -redact:, 

praTaarations ^ as previous i a » ae^cri^cs. ^i.ixs^r^t^^" 
is bv di.ssct *jj v^vc adm w ijist^xt;icri at:ort or by ^ 

^ tb^™^ oS PBL and. or- aea« aarrsw. Cjsas wj.il 

Tar?«<CLn£i q;£ vi-a. vftctsr uifasz.o'-. -ill no? ss shrams 
tb* C24 raeeptssr. but nay -se acKEcsasd tbrwisa 3ra«c- 
inq \««sr »artic^«s 'HI irrsct cells r±* h~* 

viras*a aay prsducsti Jrssu an XLV-oasad sacisqri-j 

5cp r: cells' irsn my ^11 -vpe "^7i^r^' -a 

^>sprsss the prota^r . Tbe rss^^nt: vir.i s, vh.cr* ^or^ rv 



irc ts f'isis w«~h *s:a=r.i5&_: JiTr;::j a* 1 an\ 

viri^ss sn^ia ruaa -r.sa a e ;«s sontsaiBiiii -:r' mv ind 

wfcicr. aave spizo on their suriaca. Suefc a pacxa*icq -ell 
Kn« Taay r&quira prsswsca at an xlv W v srorai.*: to 

alio* proper virion assea&iy arsd 3«dd„n~ to rss-clt: i- k 
.ntaotxous v.ncns. If so an S£V snv wu=r. doss n^- 
infaet: h^-an ^Us v auca as acotrcpxc mv» ^rouij a&es 
sue- that '^ril annry jM* occur only taroue* tha CD4,nrv 

^taracr;on and ice -hrs^n -ra* KLV *nv rs^tjtor 
wiuea «cs«^ presumably net :*p«r.d «us prasanc* or 

HIV-^.rA -~r mracTuisn -Itsrr^vely she is^^r^srx tar 
mlv 8P,v say a^iaiied by * hybrid «.tva,c5« »ner® tsfea 
^aino-^Kaijj-l bxRdlr^ icaair, has dean r«F A ^ed by the 
aausa- caracal HI7-anv binJisg doaai.- cr cc* . " This 
-aversion s ta* asrna.1 virss-recap-eor Ji-erac^isn can be 
ussd f Jr all typas of virxisas serrasportdiisg collar 

rscep-csr has aesn idantif xed. 

Irs a similar assrcnssr tc xh& prac&ding srabevi „seKt . 



retroviral vector crcnsrenscc 



phosphorylation, pnospharx^Qsyliti^, c^bosyiation 
sthsr ne-ajMi^sR of a pttriaa- 7r pyriai.dt^a-.fcajsacj aruq, 
7hA~ ^ay nav? no ^q^va.*-- ^ TasEaCa- c^lls 5;!^ 

rsxaiht rrcia ^rcatiisss suss a virus, aa«ar.uj=, 

Sangua, or prcrcaiaan* Ax exaapia 01 this wouia r* t±i* 
££J*1 ^u^n^fja p&^spfecrzbos/i rransfaras* gen® proaucr, 
wtucft is lazhal i« -ha pres*n»a cf ^icaanw;™ , Se „ 
Bssiard ar al dsl. '3 11,. 4;,: 9-* -41, * H $ e7 

-additionally ^tzial <t$j*& wrsancrs of this ~yps nav<& 
p-atanc^a* »ppl*cat;icin to sany prasairc-y ^q^- burins- ir 
?yr;:j5iuiri*-q-sad anujMegr drusts, ^nicii r«quir« 
^itrassiluijir nftasylatiin cr ?fc asp's cry la each ^rasr *c 
=ei=oKi& «ff*ct;i\« cyt^-caxio aaencs. The conditionally 
:*taal product: -ouli ^.scj ze*abo:i>» a ^orsaxic ira.?, 

wiaxcrt is not: a ouri^« 



?yr^iairj^ ana^mro* 

7.?.r..gS£ 31:37 



W0 $1/02891 



'"2 



/.aaos^a^ viruses ir- carers. 



necs^s^sry for sufe&aqu&nx 

^Isasnts. prsaucrcs <sf tnis n&riur® ir^ ^xcsllant; 

^andi^atss for 1*5$; taenia -a r signal*, , or -aent^i:"z.r*a 
agar***, of viral mxraion. T^ua, censiSzonal^y lethal 
fr is transcription*., prcjsetar «««aeat3 rasponsvv zo 
«a*a* viral "iauaeaiat* early" q*ri* products coul i 
apac*.f-call^ jc«11 celU mt«ctec with a~y parti-ralsr 
virus, ai-sse tr.* Suiaaii j am J .trccrfar^ 

prsmstar e Issues ars ^ajsssris^onally actxvit«>ci in 



^naitifisna^ly It, -thai q«ne pr&sluct; ^xke .iStTj^ *zr gxajr;? <s 
froa tiaatse viral-rawpiansiva ^iairanta iV&E: c:sula r&salt 
tns i«*^ruction of ^;is infssst&d viia z variety 01 
dxttsr&m: 'viruses . 

~*J a *aurt^ aaabcdiEwutt:. ttrn recombinant 
ratravsxua carries j qan® specify-no a ?redcct wtucn 

protein such as a prst&sse gpaciiis ^ ^ v;ir:C q r atianir 
p-at^qem, is ocnv*rr«d inro 3 tsxar tars. F^r a****™*, 
"he recarus iTj^t retrovirus csuia carry a q*n* OT cAiinr - 
proptrca^ for ric^ A c&ain, wnich aec^Ess to ic urjon 
processing by th* HIV arot^se. Mora apacii.callY a 
synthamic inactive sr^prstem Sorsi of tae tox.c riwin cr 
oxpntaaria * chains cou,d siaaved ts tns ..crz f ors 
srr^girc for tii« HX7 virsll> snccdsd pratwsa 
racocnisis arc. cl&sva eff an appro-r-aca "piro" al^t, 

1-"- i fif-tn ^coaiiaeint , the rstrrvurcil csns-r^e- 
aay sxprsss a v> r5pcrti^c j:rc<5utri" o~ tns sorties 3* 
target Is irs response to pr«*rc* 3* an is«^ti;v*ns 

*<?e-t .n tija -ells isuc*: ia HI 7 ' :ac prct:sin; zzls, 

aucft 4s astiioaaiaa for the rapcr-rirr r^sz^^n cr bv 
syta*5»eic T-c&lls. m a sv^_ar xannsr suc.t a 5%*sc*a =an 
bs used as a d^s^icn ^ys^aTt aa^awi to j^-I- 



WO 91/03885 



- l6Cks - cell- aa/ wans* .e.;T _n r„c v^vg; 

as so^* - ein -as tw« f , row to ^ £5 „ >r tja 

ssouna &rsd is **<trrsf!<**i*"y*i -*»r , fc 

,nf«ct*a «us. iMM ^ ffiqre rsU ^ ^ 

saaar c®Il surfaces i .. 




FCf/immfmmi 



p-JC^:. Ait^r trans tsrai-M aactar.a, z*vr*& ™sr^ icr^ned 
far amnion l y rwcr^tWR *n;:ya& analysis 

v pSi;A ri^o J,; ^ A ; n was ta*.-! AjoUiiad 

vrir&fm bacteria clones w« c « ,o«nti-iea sy 

restriction snzvae a^a.ysij. 

RecOTs&^ar.t ajson^rophic ratroviras^s saves bss- 
prsc-icaa and incraaucai .nta xsaan lacnocyr* a-c --cell 
ixnes lacuna or ^ertcu-ins t-s HIT tat v« JW 
ta-his. Sfncyua assays win TIV ^ -^eregsiaff tmus* 
riiaroo; aires sro^ -hac assvaeytsj cai_ i iBfcS :c . s0 » j337 
:±*ns*2v*a lack scffi^i^nt CO 4 tc *us* ca^ls 
*aw*vax HLoC ^91- ^ e Li s conta^xsg vector * car 

£u*« with th* «?or.sr cails ts^V-^nv expressing calls' 
*ti«n h:tv tac ,s present: cut in x * s arssnce. rt*** 

data indiaata that CB4 express ^jr is inducible »nc; 
^al^i^lly aetiy* ^ -ooarea ay sy^y-a i« S r„: 2!5) . 
Experiments viti; tfcs vectar „n ^rjaan T-sell t 
ifla^cataa ^>;ospci^,na_.y te>£— itv dus hiv i^r>c~icii 

ana 4 corresponds iy wr* r;tr^ ^ prs5 zQ3~zvl<± 

Iow*r ^nan the H27 titr<s prsd^sJ irs »3 calls ^csint? t;n« 
vector 3 * 

Ir> i aevst -cji esieo^iment th<s rstr^vir-l vector 
csaes i^r s ribc?4y~3fc vnich wll cl*av« and xnacc-vaia SXA 
aaieeiilaa ass^ti*! for -xabU-r; os tse -wctar ircr setae 
rs_„. »v -na^i^g riJ332VT2& eroauc^ian aa.rorjjs'it c" an 
1; trace^l^ar signs* corrwsjoMirjg tiie piv.03enic 

state, suca ^ SJXV t*~ r t^x-1-7 is km;;:- 
pat>fJOejes5i.c stats < 
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rag^r -r virus. ,~> -p , = l(t . u ;, ^ 

JSHC -»cife =fcdk *2 _~ tr,^ «n-j;nlifiP^ r^i-j-i^ of c; ^ ar 



Esarr^w tr™p: a ncat.o^ <3j B dr rarrow ceils na- ^ 

Prussian *i tun* cro 19 *«aia»- *n*>--^.» 

*fC :uu I transplants M t 4Wtt . dc ^ r Cel - S 



txa replant patiar.t, riu<? 



xh* r« 3 v a. J*^:Ldj wwasun. .-c^-w 

«r« rjoj^, or a- w ^*c.f;; ; .n* , W r«.,^ 

znft^ar specie :=r r-^ 4 . ^. ca a „ 



for a aus 
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Illative in a 



®a<s, b i & 3;$ <z i. ?n = j 



sr-cs.- ^tar ra^pl,*, & **n t Qarr>ed by * particular 
viria,*; *r.d snaaU ist^-ion ql c e n s carry irj 



v-r-us^s .such :n\ f ) irs d ~„ 



carr^ae *^«HtL-.t /xj;g pretax:: 
Thi£ E^a^f icat.on z 



prevent* a 9 enoa* c^-c? ; cr i prod-c-. p^se^ ot 

and carr-i^ a pr^sr rfa«n r* S ™<U :a w « i>t^ ,c* 
~hs w^-fy™ prsrcaj.^ i- blester :s.j by svit^Uir^ 
escpr^xon ta* t^ C r"^g pscauc* «xpra*siXKf 
non&xpr«s- iriQ seataka. For sxaiapi£ f sr;\ tfhea ir insets 
*UAtalsIa caU*, iitaksa ^ *na rev, 

iadxo^r caiU cin -i^ ^ prsvieaa — ta a canotte l3 ucn 
isy i.-ttscticu wish ai Acprapriat* trctcossis.-ariL rstre- 
*irus. viixcn =<*»« -or * ^cs u alkali c 

ciere aa~ a cracotar auca as ^irv priYnwr nic\ 

ssnrro.s a*.pr*saion the aarkar Jasa ?h& 

taatat*, anc ta* saaiola sotitaitts 317 th<a l"vlic<i-er ^ 
a^^aa with >1IV ^*ulniw ia 

axpraa&'.ort <ar ^danciynw »r=ti3is t^srsi.-;. T**e .*r* 

r^spond t:^ ta- at J or rsv - k stains £\ x-i^sa^nc? ^r«s>ri 

pnoaena!:aa« s'Esr,\sr vris&vxzs, fras nsrrsa*;? "aff w ™ "of, F 
In -hs case J-<faldct=siaase pnosa^tiaaa 

8sr?o^5.n? cellj ^i^-r^^ \ra-.3Tj«j results .n * 

color cr il^cr«ssa«c** caan-« if saKsjie posit^vs fsr 



ay ^euncmvj 2:3. sua.* i ; icressc&r,- o^lis 3r laxm-l 

.xt^a^o -a wiping a ^twl* «aa% . ."or Lil 

sis- CP a^urw ay usr^^c wuyaa * S3 a%s 
jurucfc .sine a ilo^^rt s^srrata. For j^cr^a 
^vs**, sue. ^ ^ «ncfin««ratl tora or iAa^ne 

«sav«u tor a^ allsw^q ^t^cs- -u^ro^r * st ^ 

«itn« with or nwtralwug anticoai... ^ - Jat 

virus. For *.a*»i*. «.n ? orr.oi ^ tee epical wp -« 

bau<* ta^rad, , JMJwdia, ^ v aav » 

wm«r- p vn««« ilk cuwwer pcrt.o- turn would *e ic 



tun.® ea^.is 
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results ir. an aap^awt^s a* Sacs. Cassia - z&satMw ± 
rapresastacive tach^iqua for sa-acsincr i ganSs wh.c*; 



r a parser csrcs-cruets under z&& zzazxol sr ths Hr** 

retroviral vec^r; ar.d ~n Fiqura is ( s s^pi* p;^^ used 
by sransrsctisn; . Ths piecss of zHm ~rsf «rr*di v«rar 
and piasssui rscerisrs ware derived as r^ll-aws: 

retroviral ^ae^bcjna w&s ^er^visd ^rosi the? 

rf&icfc hast baen Linear i^d n»in§ Xho I *«<s cl& sv ; n«c 
VM «i»"in«d frets ttia plaatsid pKonao iHanaiian, ungual.}* by 
isolA-ti^n of 1.3 icjs Cla I fr&cewnt. 

£h« HIV L»!\ was isolazad a Q , 7 :cb Hind ni 

*rag**n* frsa piasaia pCISCAT <Arya seises 

pSPSS i- ?ai .capko. para, cssna.^ ^ i H-d ™-as:a r 
iraqsaant. A sscrstsd £orr> sf hiaaan placancal alsslira 
phosphatase was produced by introtsu^ien of * unimaai 

ausrtacs ftMrn 3f alfcalina ptwspiijtcasfi i&s dascnaea ay 
Sargar at ai< , 5^1 if isaa:. Tfca sscra-ad aUca«in« 

r.r*cspn&cas® «arse was tsoUtaa ? £ ^ ^3 H ^ n ^ r »- ^ 
Spn I iracnaant, Ths cas-CA* saquensas ircra H:v a«v wisr® 
aatamad by alanine tit* 2.1 ka :< an - tc 3<*3 hi rrassiEtr; 
frss HTLViri3;EFlC82 iFiSiiar at: *1 > , Scieritt-g Z*l ^55. 
ISflfi) . Th^a JragTsaiir was insar^a-J 3 pcc^l li.r.aariZ8Q 
by 3am HI, a»d Kpn : pccS! as paCl* ■ y^sch~?*rron 
at al., 3.«na 198 5^ vita «xrra :<hcs I, 3c; iz, 

XI and >iea I sims bet--#asn It; and K-n 2 silts s sr 

POC19. Th* Ba» HI Si ta the rasulr^nq sonI«« wll 



LSs»2L 



«M Sac SL", Afa ^iiMv-:^ 

^ nas » ** re ontjsinati srosi ATCC, x-d awmra^d 
^PMi 1340 a*di'-ia s^tw -.assent: ^tfc m r^tal rov2_-e 

r*tfc 53 n -itfes vajla *«i«cied m ,1 sc, ^1) for 

tmmks to = m w 0-0*5 eel" 'uwT ^ 

•i^x^i i lease sbtazn r.=pal =e-l Unas. 



werss -r&nsrssced ;.n~r the PA 2 



p*cjcaam 9 sell as a « iciUB p M p Mt . p,f««?rat:« 



™-^L3 ana i^ic.anea as sc-cve. 



.Sti^i© Gall 



~-^es vers i.nf®Cw£c; rfit± HX7 



;STL" rtl^ and cai.s or M d ia Ca^a^ne 

phospnrasm assayed on a daU\ eas^s i^r 5 

i - ' .±£ ^is-c^G^esaic^I strati -nc as cesser us-si ejv 



- or (ii ~v usir 
^nEy^atic assay wi^s. CSTG 



arte '*z _ . ..^ns^'.cs ■'-'US;:, 
%xtr»c-S3 ^rs. 3 .so Priori 
- i^iasirats \*;r-sn and 
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ess casrtrat lens of ssntiv 
6 indicate 



Jfeaius was raaovad fros> iftSacs&d cells, 
suero^g/s-d fsr 10 seconds, and th&r. haana*d. tj for 
1-3 ainu^iaa to destroy £r.dcg&ncus ^hcss-ph^isss . Th-s m&dius 
was than aicrofugsd *or H airtutas and an aliquot ; iO— So 
til) r«cv«! Car asaay . 100 iti 3 f S>u*^sr ix « 

dis^hansiasjjr).^ p*3 £.3; 0.5 M*j J4«Ci-; 10 ssH 
L-haiaaarginir.*} was added and t&an 20 j*l *" 0 £ 120 n» 
p-ni^ropn«ftyipnospr«ats (in buje;«rs) w«s added. a 4 q« 
o£ the* reaction mixture was monitored using 3n .r^osatic 
plate r»ad»r - 

Figures 16 and *7 dsp^ct ^yp^ai results ef a 
tine course of infatxdcn of Sup Tl ^ei; s -si^g ttia 
alkaline phosphatide assay i« prsg^ca Q t vary inn 

iruos, Tlie and «*-■< crs day 

presages or of syncytia. 

Tfc* prase** invention provides a nuKfter other 
techniques (described below) wfcicii can be iised vita t^s 
retra viral vac~ar systBsis employed abcv« r so as ta enaance 
tfceir pertoraanc*. Alternatively, taiese tacanxqua* say b« 
used with otiser gsns-deiiv@ry syst&s-s. 



?!sls aap*cx cf the preset invention is based, 
part, upon -the iiscovary ot tn* aajor causes ojf low 
tsccrabxnant virus titrss f- oa packing c &Us, and of 
techniques to carreer chose causae. Basically . at l^asc 
;iv* faczars say fee postulated as -ausss isr lav 
racassinar.-c virus tiiiras: 

1. tiie lisirad availability 3f vira; packs^irq 

prsreaxns ? 

2r t,te lisx-Sc availability of r»trovi-a; 

2- tse li^itss avaii&silxtiy of ^all rsesbrisne 
far budding af -the racsatinant r«trovir*is«s : 

4. ths limited xjstriJisi;: packaging si^ic^sr.cv 
of z&es retroviral vector geneee ; and 
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\* ncsiiS aacv*. t^ ..a^dd av 5 _-- :r , oz 

: rscarys^affc rstrsvoxus -reduce ^ fro^ pac^g— c«uJ? 

is i-crsassd, titre -.ncrsasess aeon- ;c 3 infecriecs 

pretax, ".ava_ ^ss -ic tur-aher -*tt*ct os^ t^tr**-. 'jowa^er, 
titr-as cai i^her aiMf&arciwsU slsc in<rraa^Tg ^ 

lava; of wwira, ^e^r e eKoa * U'si^cls f 3r paojta 5 i^ 

SJjre-dww sail* ^aat san^accura tfc* au*iam» UveU 

pacJ-a«n^ ? r^«ir:s anz rr,r 5 vira: vacrtor *en*»ea. >v« s 

cisss -arasi r^ax aaths^ cf iuenticv^ tj an- tiiiis 

JWiM-uw, o«ci»«», orswu-ar dascriL 

aarlx&r urd*. t»a ara^tlaa ''Baefc^und cf =r,e 

lavwreicn,™ xand lead to sa;,*c^on j£ , y ?rcdj .-. r 

aal^s vipers produce t-tr«a r±a*™ discribaa 

previous:/ .isadvuttasaocs S&ct: raat; xha prats ir 

4La«r promoter, a^d spac&d t^srsfrotn by an .j^arvanirq- 
is ^taac^iiv i.. s ir ti» * irxcrva » ^„ e«« 

»«« te. ib present iAvantasn. -i» a^ ls „ ao ^ 

ga.a is p;»cac «ow««r«ia tron a «n. 3f ?K « Bln , 

^ens— ct, b^x is st:i II transcriber jj*i*r xha — nx— ?f 

^m«e- ? — s». ai r^ ^a P«^«im sanas ^nas 
i^ots- irs ^ct-aa= v^,- nc ^sr>;*n^ 3 «- VIB4ars 

tJxauwalvai ana -fce ? ro»crer, ^,e.r csrrwpcuai.!- orsir^-s 

axprassad at a m-ar ;*t»l .i^ ^, t^^v^I^ -^r, ~ll 
Jta.acf^at>la prQtein. S^cana ^is islcracls srs^i n „ - ' 



^nUc* -ciji rswaissi ths, aate .so taat only tha tco-<a-i- 

prccfci- or j pro aurt t £ interest: w^I. s _; m 

pxvp^zM**, only irt ts iS ;ase, = cuqti^r o; 

Fra^rabtv t»*e rorsqc^iwr j-racedure pars 



carry:: 



Thsae eel s « s tsi»n jscr«»:t*ci ; 5 r c^i 3 xsreduca. « tae 

\\~h**x. Z^*la if prscai taction ^1- ^ a^;^ 

4<yairat !or possibly gas, pel j 4 sacc-d r^er^scam: 

anr.cgav ana than »crtsd cr 

*art*r ,r W . MzxruLwsr o^r far ?^t^a 

lave: -n» s ^as^zuerrciy, t.-* r-icaaw- ana 

scr!f '" ntf rsaeatiad 4sir<? the** **l*ecacl >rai; s , rn* 
othar ^ a^.pal ?r *™ -aacacf^g in t^-ur 

*~,sp 3 r s^rti =:«^c<ctacl& c;ns duf r&r*— N rsa s.a* ;:rsii 

^* calls pr^c^g zh* Izr^z uKaunt: or Viral 
orcto-n ^lsc^ ( The rr^su^ and acr-er-no ara ^a- 

Sirs- or salacr^ 



adairx-;-, sfa« ana ran 2* - i-cn*sna*-c 1 1 i^rrx.c^ met 

and «nv places zss^m sr.c&uur^. 



iragBaat tree ?2A8 ^ Miller 
1585) , wsica oorrc^irss -^a 



aasphotrcpHic sagssisnt* vats censd 4n pKCIS tns 

size, than r«aov«a vitb aiaci III and Sat* I, rhis Sragsw 
was cioned irxa t&e vector pftsv n*o fSantan 

Qss^ A: 327, ^gi) au~ with Kind III ana Pv\i 
PRST env. A <,7 kto Sas HI tic 58^2 :i fr&gW" ircas 
plasaud pUTS07 ,'Kj;lsan£ *r m,, sc^at. g a i - 

is-sa, wita the sats I'l ene 2U1«* in arr;« ~ha 
piii^P r«a i4 stan« coding ssquaace. -he 4 . 2 Itb 3a 3 HI ts 
:cha Z fri^r.t, contiguous i.s tea xho ; ~o xfc* : 

:;;Cba I filled in- iroa RSVsmv, and ths $hi*o f:s^ n : ««« 

^roa th* p s * I sirs at 
XI, Cold 

Sea I isits at 58? Q was darl^d 
i&ss,. qb» sit,} aisd. clenutd in. 
sillal-in) fragment fross p*&AM 



Spring rjarttosr. i$ 
irtJBJ pMLV-S Miliar at 3 ;„ 

{Jo-X^y -al, _ ?Z££^.... .'jar 1 

-h*t aas tn* sv40 pr=nocer. tii* peH322 aaoicill^ 
resistance ^™ origin s£ rspii^ion and the 3V40 p<si v a 
sxza. This gives ?SVc?p. pSVgpDHFB was satfe usir.g 
roiicvin* Jragnentsc ths r.« vm g iB d m -3 1 
fragaent frsn pSVgp .-^ 5i? ,.;^ -he 0 pr™-«r plus IJLV 
cag and ac^e «ci aecnancas; "he : „ 1 site jal - 3ca I 

fragasafrc iraai cMLV-K ^x~h ;«sc as * 4 h 8 p <si 

<tt xaa ; 'Xfca I fil> e d-^ t ^ 1 iriqam *rs= 

?F400 vith 2H ?a q«r.* plus poly A Site , pBR- 2 cr;gi. 

and half t-e anpici^lin ras is snca -«xs*r t^e ;o ?st : 

to s^ncs Iir fragment *roa pS2C;; vrJ; -r.a o^:-®r -ai* c - 
the aaciCillin re«istanca g«re. This ?ivfts p^gp-CKF?. 
All thfts» constr-jcxs ar« anew 1^ Figuzr- 15. " » h « aa 
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$4 



is ^ a ,ene s&.&cti:^ „*j o,a r&oc anct its asr:i>s-is« 

a sues*cu«nr r~orcu ?o>r «xanE=I* ( qs^ ml ^\ ^ 
.n^roauc&d an ftSKT-da^ call <*irr vjv 

ana .seu^~&£* ?-r the ^lsbucs n taxz rjsna «isiru3 t; at 
-Tiedi-i wrt^zn rrsqdrss 5 s £or sa^vaqej r * . I<i 

iswnsifcr^ss-s to env a^J t^e ^sli seieor&d t n^isq-car 
for ^* ^?ET~sa£\o^nt p^j^typa. L&rae aaousxsu cr 
-ivt^sns® *euld b« raej^r^ orasr to -li^crcw.rs 

th* *3E«T ^sn? trirscr^ts, asa»jc»nct 4 vs raver* iop iwurrsi. 

ccnscruc^a-a wfcicn ccnraxft uM-ereaa lead ^^c^. ,;t 

glyccs^^ Q f zh& gag proton x~it^Oas a™ 

r®gi„n o^fws^. nuc Ifccr^&s SCO-;" 2. Thar store -sas.'cOo. 

sxta ^cl^ot.as ^li} or ^ " ^uc^ecxi* 4~ 

_ncX„de? iaa*e *pstre&r> sie^rtr srta ajse* v^cr^r 

i^senae. wlv. A, l^n& tJ*.ot ^Brasses a&p^s jxeuriw 

saxj/scl car. £<a jsas, for ^x&aspl© t.s address -ru&st^ons 
zt txtra v^-ta r^ara tr. *,v. crte raster rasulti^.7 .cv. 
tlt;rss xs t. k "is isr.^^t/ anpr^pr^ists r^csp^sr ^^Za^uies 



vjsrtsTy it snv&^ape c;en^ {r<aquirir,c dx*t^rsn^ r^c^rtor 



JrJl ^ v^wr cample it the c-v-^iisaic s^a* 

ci ^tiaterana ^ sivs a ^a^* *-ra„ p&r~~c;«a 

ttw vzra.^nv.:jp*. *=i* 3 u.« .er^U. ^ - a * *4ln:aV ire 

a: v^--^ by aar.it^atinc -dxe ^ ^ ^ A ^ 

pel ^ ^ ;tt tM vwjw produce rr sr.ocs; M w .aa 

riT*» •* I.n« *«-.c.Car *ur=*e«. ,^ 

^ o£ svrsac* ^rkar t-at oar. be ^r<™i ^ isl- 



and t^a* cc^n gxvs a aseful v^xcr-is 



?t» JWU=TOie -anas aiK^ys zh* ^tecx*l ^11 6UT - Wli 
:ts^ v^ri;.'; spso^fi^ pro^-ir i-,*. ^ v ^ t ^ r _^ 1I 

„?fs£:™,^ rsvax^ss ^ns steeple;,*" cl 



C»* -iolacui«s 1- ;iicr* lave Is cr> sur^xce. Converse- 



§6 



tscjtrcc^-' <s!™v era/ „«a4,& to iKiorit.or: =- c ^^^ 

I fficlaculer -jr. r.-*.r surras* cn<i are ca»a.-^ it 

anli rfii^sfc express HT* an\ sec as ^r'-in:t« 5 c 

c«lls. 

In ad&it^n, n-bnd ee? i ^ a««-flEa 

&sl,3v; ^^r fc-s ^s®a »n t^i_£ i\3T&m a*= to tailor tn<s. 

v«^r * -all i^ne tii^ 3^^*=- iis^i* aacw^ i 
giv«r. *m therein? j&rtti cir. jte *cr,.ov«« to sdcresr aaes-.cu, 
titrs w;t^> rj^arvi to arse pol 

sast saaiso:* jr^kac* g c<sil lines usssd ic- 
»a«LV vacsar */*r«B«s 4 psi2 ?&12, pa^*"", are asri'<*d f-am 

Shay sra <-aw^ ?q lonca*. arcoc^n-ua 

71? f estreat icnrsir:u.a_ cr 

21 efficiently, 

Sew** nci»iur^-e 

~ae src*.<iv.zicjn, zac ae„.s are usee 

in tn^ J tzz rs A preps-asian ana si- ether ass c*»Is 



worn/mm 



adapter car.,. rfc:* csr al^s j? A asn^.-U us^g 

infsc^oa* v^r «r.wi« , gaeft . Permits:*, 

M an* can ^a^st aurtna -irclicrtjrsoic % .rua 4P % CA ~r r^r^ 

as culture rr cmane^ :e.l 

«u—* ass . * ''"^> kS w Vir unsjvti s , . 

^x^a: g^ ra Has nes achae^d u * wssr^ ^ -sv*-^ 



aMtchcis, tfte cltsne iS shacked ior a^/vty 
^l^~v to cr^v sans* aarfisaC grsvtr, ^sr^ar;sti£ c- 

St,n ^"' CR ^ ^ >*«*ptar ^r typ^ ^ 
20 isas to za<« a:«cr.v» ^: ? *r :r«-.oeas *r.d,or ^rars , r ^cn 

!!!! UC ° r " ln<S ^ ^ Pr^wirn *t vnn, v S c^r 

typ* „i~h «tti cl( t BC :- 13- - 10* i^cticu^^ ^ 

25 

7T1 ^-^^^^^^ 

rve ^dx-t^-a.! aitsrn&^v® sv^tasis ; m .sea 

* ir ' ,sw vase — 3 irtc "4V< n««rs 
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iaact.i?4* tc- ^ss-i^ ratrov^raJL vector f>? "^c 1 ^. 

idsro^;^ r e-~3rs ara de-rise- tvcs 

^ser-^ actors .riu ^ea ~a r^^x^ 

vira - v&e^r rrr otar -ar £e teniae** ~--ar cr^'sai 
sequence axcmpi* Siax^rais, \mS^_Ac ^. 

^ Z^*- 1 ^ x Tl^s vxl* 33 rreie crsd iftsr one. 

ro^c or reverse ^.viser-p^** r>y z&* . 1 tuts vi* 2 " TR* 

"">ss5£ can m-g^ be sej — .ca^e 



'as 



ar& is;rct:j.r^ tx jii.o pares c«c* or ^acr 



psu. ., esiv ana 
-amsa separate. „n vie^^-*^v^ 



Cfier ecvcr^ ^ac* 1 ~r.o^^> -<ar„ -ei r*s^ 



WO 9!/i3HMS 



kt/usm/smsz 



laser ibed 



&y&T:£im& a sues &g '-iMSt o*? • 
^ .xua wv: ^ erst*.-.. ^~ r ^ ^ ft t*- ..pp-anc 



worn/mm 



mst cj,„ ri."8<i scsc;: -.civ, rsarr -v„ra.j 

Harbor ;^'. J i sates- -rit -r^ ^xtracsllu^r 

3na Sous .Sarcoma vir\ss R£T ire rssponi.-ulti t ?z iiteiri^-^ 
r&tfee'eijr -snag. Tiia crytoplasTSio; ^imnj^ ~f env^.^ps 
proteins, ?n tihs at^tjr hartd, ir& ^n^etstoc^ *s play & r^l^ 
in ura&tivori* Whiles ps^ucJo^vt'ir.e i.e., 

«ncapjsidjiij- vi^. &-„a -roa on* sp«jx«i* oy v:rs: 

praters j: a£ an^j-Ji^r spe^i&s doss occur a. 4 : a low 
;r^r^--y •envelope prot^xr, ^as ^osie specificity ror 

^.rio~ : 3r5ati.cn of a c.vsn rsrrovir^, rho prs** »r 
-nvsT.-c.i3ft -adacrn~;:®s that t?y oreatmo. 3 aver id env g.<sng 
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cynrpIajK^c rsqiens *nd «araensas binding r«sjv=na vmca 

r^nce ^.=ci:?i^i~y say ohsn-^d ladBpaRc^cly *raa ine 

svticiss-^ic r-nrtitfr. Thus. rsccTTiMR^ rs-xroviruaea -a'? 
^ produced va-cii -j. 11 j^ctfically sma *a prral^cte^ 
rarest i^ils. 

raosptor o^aanc co-pensnt *siq tma =yx3rlA«ai- ce=cen«nt 
ar® ^ra» a*ff*ranz retra\ *rus ,s 3 pr*£arr*i lo^cior for 
rescnaaina-ior; is vxtfti-* tr.s tsgjju;raT5&-*5i5Cinn;n^ r^gicn a- 

osnst~*c;-ioti = -ycrisi snv »ar^ a^rssssss i 

prcxe^T? vi-^n -fts rs* sirtdifs por-irr tr© -IT? snv.j^-e 

prs^;-: -roralAti :o t.-«* ^y^c^s-u^ -jerkin it ML- 
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i» -cusaa S^ra^y at *jv/ desire ? c.n- j^-a - " 
autw«n eaiSl ana rasuls .n ^- ar - aM Lat , . yLr .. 

: jene r.n« ~< ^ of th* HHV q F ^ -, - 

rss^^g rscw^nr ^ ^ ^lura^d ^ r^s arc 

HIV ?F i2^ ^ receptor aiadiM prc^n , 
«xnrac*llular person of HTV ,3? 41 'toe ^0 ci-a^ic and 

3vn^-.i3 vrjMn -sxprs^g^d ^ Svi t cells. rh^ ^uater <j* 

nennytrrid HIV *nv«lep* g m ^ Mprssswa vs^r" 

s^ytxa tft« Sy&nd fiC :eurs enly wiw« tie rav prot^L 

is -c-axpr^saed 1* tr«»s. A syoridt with * Susion — 

fii^lt* ^xarcp,- 3 Uii3£~---<i£ liven 3 :r: - sl - 

tnxs -ass, & rraauj.-arion vo&la ?r„f«r3jely l-catai 
-a t^ia crp por^^-n *nv ytsjs= , ; a3v ^ a „ 

«r ? « «n a acu.d » -„.d - s sua* a 
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^^^^ Ml^nc £iv.r,e ^va--*^ c; 

♦lira .1 -«r-vici, ^c~^r ^ N c.i,^it> na*e„-" 

^li <art;rv ga .a asrE^.Si*3", 4;a cno^es ot orotsn 
, «xprsss^£. Retroviral w,;c k s a^sr ce„; s ^rsa exerr — 

ret.r=v^r^» v&^ssrs say £«± eiij^-e^reci t: "anast: <c„l 
1.0 turner ewl-LSU 

t^sor J^^J.ts -say be s^aarpl^sr;*" sy tw^< ata-^r ^ericert a 

iiuoa.^ isr retr^v— ^es irax. pr^t-ars^a, . ' n 

15 -user ^ b, construct lan o£ rwrovi-^: ^^r^ 

bv -j^xi pa. rag* ana wctt.vs i.nd gosit.v* 
S6«ss rciva. ry (sefczem « 

^ las&c four ssl&c.^is prstcca^ 

pt6£er-aitia„ly sum oaU=- ia6»_y, ; f 'Sr, J«^«ctxcn 
j?y r**«a<ra in ^iljs," *n*r«uin s*JLa^».r«* r^t.svtris 

"soec^iw" rstraviraaw ^ o\&*n o- viral wsTrjot; 

^lacr^on >fav urssacsi *i ci ^ -\j:^v= ■ .n 

CO -or arrack --^a i xnv^^pig --n-i - * 

f^si^ti a russet- rs^sic^r isri; i r a^s_-*^»5r 

aRtiJon^ ?-j^ct q«r*. jjicea -itii «nv cr a 



v^«n, anu ^rs^ ^ r -^ thrsuc-fc -i^^«s P «-.i.c 
s™r^rs ^ 'ffl^rtcx.i in son* sv 5JJa3 Thjarj ^ ^ 
no***: ot ,™ wr,o« , rM cr.rticna. pr=»^« .^\r.i 

vnca* jra^ar, iv.an^r e.«x*rt:s sr* -issue tocl*1c 

Rafwirs. v^^srs a-ii --says-saac^f i- pro rotors pra^n* 
*ather « an in^r-sl crcrusw .1 

can ir.ve express yuKibU f«rUrs saa. 3*1.. 

TK^cfilla . Expr TO „o n zt ***** ?*a«s eta b* ^l.^ed 
in aaata canton -in* a>wsa^cshc aC id sr 

resistance surv.v«. S*l e c^:m ^ svsm 

~^cr cells ad rjot u m?r~a~ z&n ;* Jc«^^r- 

»«l«ctea by per^ca-ca.l, ^saa ^r*j -.r^a c ^to. 

call ^t.* i: „ O o ^uc-^ s^rs-, 

3*11 very \ n MS ^« 3t sarecv -am^ ^ - - iC - 

tnt«5r«iCK ^ ^ -sa:?- spot S r , car5MWM< , e 
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. ^isrt.w-! -f c ' «u^wf --nr-ji>r setciti' - 
ar® ••iascn.O'sa .Mia**, 



scac^c sz.hl* - terser cell's s» 3 . W s vrrolor^s 

raccafci at ion. ? ^x^s cnta^urc -^*-c<si, , t DSA cr 

saqwe c»s mvs n ^ov- to target '«it:h«r b. cssUcs- 

and rc^so^&sian a.*.,, Matar? 
21S 1 57,-73, ^am. it ^sus saow ~ na t an serpen 

ir»v&i 3v' ts&. sus-er^fi.- des\ar: cf ~&e v^^cr 



^i* z*zx*x. u»no»e) it" -v,or3cjra-&a k ^™ 

Tacnfl- V 5ia si -rtajfr&iiian do«s t^v 1 tartars ,itf, tie 



scw-sTr-sa- -rrr ?i „rver-aJ r sweat, ---a laaro- 
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pla^q * t^ion "otl o T near a s^^w^ ^ s ^ ot 

ir. M,o«n the f.^nc- or * ^ei.ucua 

r'RCfiusb.u^ilxon ssv i* •facets** ■*>■* * ^ 



, ^>r to at. I&aat taodi^v * 



&,*a%ir.o ?jj3.a for hcac.os^s sxas t^ 



sjc^Xsq ir« tae art. 



call '3 <^raja» livens* i^t^ras* sccUf i^tion . 

<nral ?a q ans pel prM^s- ,1-1 ths r«?~a«* 



4 >a^yr^d "car sen «c ^ ,?.r_^. s 3 -'. <t~. 
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Tc ti-a = the ata^f.-.^ w «, e ^ ^ _ 

sensor, e ^tr">q\-<- „ors:an^i-r r$ c , it - oss^sthjs 

culture . 

splices l^c ^ .ntficrra^* ere cau ,t „x~I 
c-r-r,*^ ^ s g^ct^crtuc-^ r sapors 
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-ri^-i^ „icss;^ r^.t, 3 RS. Tie v«c-=r ^ 

A3 auc^a^a *oov* t vector sa a sr , '=r aasa - 

proswti»r satotitutinc tlw "3 cwrxo/ « V 

til. w r - x«.~a. ^ ^uijs^rc pr-w oroeuc* 

sc. i-^d ar= aar^j frss stc^m*^ 
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Tlsx3 exsispie ucxlisas HFRT prorata* 

expression of «ir.ner snveion* or hybrid anvsicp* proses. 
Ths ««veicp« orceins can be ^roju any rs^ri virus is 
capable c? sonplaasentintj tsa calsvan^ -ja^-pci , ^ -h iS 
ease ras« of hlv. Exaspias ars ws-^,,, ^ 

hyarid ^vaKspas. as ^c.^ a „ v «lop e -fUonsd 

Manx's ai . r Qp „ C3 . t .., The rssul ~ lrig ,^ ig ^ sl 
is Kaqan «t «:„ op. cr:,,, and sxprassisn 

cr envelop* protsun .is detrained (Star low «ii„ op. 
ci-.:. TJi« transgenic envelope xnxaaXs ^ jj red - a 



I^iJS 3as "h-T" weLI-i&„r„^ar.=9a jatr-^ 

arssaiiin t$ ic55sozv«cs:~y ana m^^^smi 1 

"nar^c^acj^sd Iir.e. l^ssss I^n^s ar^ ™ner ^.s^d ~ t ss-sc» 
p^^ari' nou.se ««isr»*a lu-.ss »-«t; =ar asss; ;ar 





t4=! <?ag po^, em&^-p'*-, 

^sa'E a^v<i ^.osl-^vS^ arte -^s 
i.« HI Hind III fa-su^anr from tun* 

*n r-~^,U. Th*. T-cssIIs of tftase aiuxaais are * 
v*^crs. jjaui, vT^tar Anraals, &ras ^ro --era 

vector - 

-TJEwce.i: sua* 53 n^-sMCJ:.; *hsy^ oancr*- 
jr^.n rromczers. rhroiarc t^e js* c: pmcters, sue- a- 



-say 



h-u^-e-.'. r ^ rroa^rs -.cur. ;o 

-hum »r.o-. . -3 r«_t ur^^ 3ro(wrt ^ s ^ 

?~ -i LIT -^^ntte ^ c:Cj0;e: wj ^ ssr ~^ n 
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V e^ms-^ia a iZVZh v f is ^ it? vU *• k w ru.T >.i l. j ere >. 
t. v xt?r"^ or i ^ ^ 1<< r ■>,!« , 'k k ' i-jra^ n * i^t. ji «u ir^oir } 

iHin:^ ^ ^tur l n tnc* n,mu u mt sit*, a i^r- r«i ^ 

^ou k ! i -a* -tor t „oa^ ^t"iL>„ ^ Vjptu < o a; j [ ^ e 

,1 The rwaibiacuir -strnvtrus at ;.sum " *neren the mi a! o,j^ui 
prctewi ;s ;s* HIV g 3 g pr^tca, the recua^rv eicraat , use HIV rev pror*:a, «u;ri 'he 
?egd<*ton JK.tXJ^e eismru & ^ HIV -ev response rc^kamrv dement 

Z. Ths- reco^bmaur. retiovsnis iMsrn ; ^'hsrein tht: ^clui. 1 
corstruct direct? the s^res^orr oi at tot one HTV protein eieeisJ Eroax lie sroup 
coiuis'irrg .»f Hl\ I £LV sot niv rev, HIV HTV \<\i MTV and HW ^ft l 

•4. The ♦eeumtMn&M retrovirus >ji csaim I *aeresn ts© ^e^ea.: 
encn-dtr^ h Ue vsral oap^*3 ^ tern * lilY gs^ me legmen; betnc ^peraMv ifojcea to a 
second ^ene. wherein tn^ HIV gag ana viconj gone are <ap*t le ox Erecting *hc 
expression f»£T' e prote; * ot jwxL"eJ. lv>*m tkerem, 

" ^ rcc^mriiTiir.s "aroviru* camiK ^ vector rorcssrua j 
t^tse tusaor^ptiekV tra&aip^isjil prortot&r oufeancct Ssement, tne ^j^itj^. 
dirflctinai tne jvpfcaa or sf d ndlh*n:ve m aara^ 4 s^ue tvp* oo s paahe wi± tne 
promi^r, \<u<i £&U:at5V« bsmg caqabJ^ at smtsbiting a function a paih *gemc xisen; 
nacDj«ajy for jMilitjeenjci^ 

r>. \ rec^n^srAnr rerr«vsro.s carr^Kg & vector ecn?-s?uot *t\ia zwzcis 
?iui «xpreis,ra nj a jrepnoe hi\ia« ^uJ;;ris coupes, jr.e af more zfsai4 *puo^es mtr# 

me e^p'e^ots r-i pept:div ^uyenjc fisaxiea* i>r miniJis-J ;om merscf ;n ;sr^t ceils 
.ntecwii '.be retro* r^, teaa uiu^eac ira^raen: or n:oa:iicj ;tirrn :a^reof seosg 
capable of stisnubisng an sisui5une response v^thi a anaaimai. 
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H, A reconibmant retrovirus earning a vector coostruct vi htch ehrcct* 
the expressiott of at least one anugen or modified form thereof and slr M11C protein or 
modified form thereof in target eeJfc infected with the retrovirus, said antigen or 
nidified form thereof and the MHC protem or modified form thereof being capable of 

stimulating no. immme response within an animal 

9. A lecumfciiHutt retrowrus carrying a vector construct which d»tects 
the «3ipre.vJoti of & fust antigen or modified ionn thereof in target cells infected wih 
the retrovirus, said tirst antigen being capable of stimulating an uramrae response 
within an animal agsunst a second antigen or modified form thereof, wherein the first 
and the second antigens are related but not identical. 

10. The recn-mhinaftt retrovirus, of claim's ^ het*iu die first and. 
second antigen* or modified (turns, thereof ihare at least honulo^. but not xnore 
than homology, m a sequence of 8 to 100 amino actd&. 

1 i A recombinant retrovirus carrying a wctor construct which directs 
the expression of at least one antigen or modified form thereof in target cell* infected 
with the rcttovints, *a*d antigen or modified form thereof being capable of stimulate 
art rmrnuRe response in 

12. A DNA vector construct which directs the expression of at least 
one antigen or modified form thereof in tatget cell transited with the DNA, .aid 
antiisen or modified form thereof being capable of stimulating an immune rerprase 

in. vkm. 

13. The recombinant retrovirus of claims i 1 or 12 wherein the in wfro 
immune respond is a cell-mediated mumine response. 

14, The recombmact retrovirus of cianns 1 1 tif 12 wherein the m xitw 
immune response is a CTL response. 

15, A terombuiam retrovirus earning a vector construct which direct* 
the transient expression of at least one antigen or modified form thereof in target celts 
infected with the retrsmras, said antigen or modified form thereof being capable of 
stimolating an immune response within an animal. 
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16 A DNA ssyior construct which direct the trao-steoi £Apre<$um fjf 
at b^t one antigen or nwjdiikd form there ^in target ceJL traEbfected with the DNA, 
Staid antigen or modified lorm thereof being capable of stumikim^ an immune res«|x>*TS£ 
within m ardmal, 

17. A reeomhiiufu retrmiras, carrying a vector construct which directs 
the expres^on of a palhstmj m eelk infected, with the retrovirus, the psUUstive- being 
capable of inhibiting the activity ot a protein prtnlaeed a pathogenic agent, 

Ifc. A ret:iKnhirsSDt retrovirus earning & vector eoastruct which directs 
the e%pre&ir>n of 40 RNA molecule which tka^taons ai* a rtbomtie specific for a 
paihogcruc RNA molecule. 

19, The recombinant retrovirus of my of claims 1-18 wherein said 
retrovirus ss replication defective 

24 A method of producing a recombinant retrovirus, comprising: 
pielaprig a vector construct in a capsuS and envelope s«ch that a 
replication ddectixe recombinant retrovirus accortlbg to claim 19 is produced 

2L Ex viva cells infected with 4 recombinant retrovirus or tramfected 
wkh & DS A vector construct according to any of claims 

21 Eucaryotic cell rrsfecsed with a recombinant retrovirus according 
to arty of chums 1-11 &nd I said cel^ being capsl is of generating infection 
particles tontair5i% any one of &ud vector constructs. 

23, A phannaceutlcal eompt&kion comprising, a retrtmra^ according 
to am- one of claims, 1-11 and 13-1K, in cofT*bhs&tiau ^ith a physblogicalty acceptable 
earner or dilueat 

24, lite pharmaceuiJieai etimpwatKHi of da»m 21, for &s art active 
therapeutic substance 



105 

25. A method of identifying an siuigen or antigenic epitopes m a 
protein, reserve with T lymph xytox comprising; 

(a) preparing a multiplicity of different recombinant retroviruses each 
carrying a recombinant vector construct directing tfoe depression of a different antigen, 
or peptidic fragment of the amigen; 

(b) infecting a multiplicity of lar^ec cells with the different 
r^a*mMn&ot retravirgseg; and 

(c) testing mr the ability of CTL or asitilxKlies to kill target tells 
expressing the diSewait antigens m peptidic fragments of the antigen, and therefrom 
determining which antigen or pentidic fragments of the antigen are reactive with the 
T lymphocytes. 
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